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N26. End of the
Fall & Doppler

Sensor:
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1 bluetooth
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The formula does not consider air drag.

1smartphone

Let the loudspeaker fall
from the top of the
building, making it
sound a continuous
note. At the bottom, the
smartphone records the
sound to determine the
speed of fall by Doppler
effect. (Catch the speak-
er in a sheet stretched
between two people.)

v = speaker's final velocity,
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N244. Phase
Shift of a Note
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Sensor:
microphone

Place the loudspeaker at
the bottom of the build-
ing, and let it sound a
continuous note. Launch
audio recordings on
both smartphones. One
stays at the bottom.
Climb to the top by the
fire escape with the
second smartphone, still
recording. Compare the
records to determine the
phase shift between the
top and bottom of the
building.

v = speed of sound, f = frequency,
@ = phase difference in radian
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Avoid high frequencies that have too short wavelengths.
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N245. Phase
Shift

Material

H

Sensor:
microphone
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1 bluetooth

speaker 2 smartphones
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Place the loudspeaker at
the bottom of the build-
ing, and let it sound a
continuous note.
Launch audio record-
ings on both smart-
phones, one at the top,
the other at the bottom.
Compare the records to
determine how phase
shift changes when the
frequency of the note
varies.
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v = speed of sound, f = frequency,
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@ = phase difference in radian

The analysis of the data is not immediate and requires a certain technicality.



N246. Lateral
Phase Shift

Formula Material
Sensor:
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Place the speaker at the
bottom of the building,
and let it sound a contin-

uous note. Launch

dJ
Nd

\_

—> recordings on both
smartphones, at the top
of the building and at
the vertical of the loud-
speaker. Move one of the
smartphones sideways.
Compare the recordings
to determine the phase
shift between both
smartphones.

v = speed of sound, f = frequency,
® =phase difference in radian,
_J d=distance between smartpones

The formula assumes that d << H.
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N247. Acoustic
Interference

Material

_d
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Sensor:
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1jack splitter
2 bluetooth ) P 2 smartphones
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N\ Place the two speakers
on the ground separated
by some distance. By
connecting both of
them to a smartphone
with the jacksplitter,
issue the same continu-
ous note on both devic-
es. On the top of the
building, use a smart-
phone to determine the
positions of minimum
sound level.

v = speed of sound, f = frequency,

| = distance between loudspeakers,
d = distance between the two

J audio minimums

The formula assumes that d << Hand | << H.
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N<48.

Resonance of a

Tube

Material

1long tube of the
same length as the
building height

\

Sensor:
microphone

1smartphone

Find a rigid tube the
same length as the
height of the building.
Determine the note that
can propagate in the
tube.

( )

v = speed of sound, f = frequency




QQQQ, N255. Hair
AN Diffraction

Formula Material
J\'>Q Sensor:
Q_A_ ' camera
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1 laser 1drop of 1ruler 1smartphone
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From the top of the | = size of the
building, illuminate the ~ §Traction spot
hair with a laser down. ter, A = wave-
Measure the diffraction :ggegrht of the
spot at the bottom of the
building. Then, using a
drop of water placed on
the camera lense, turn
your smartphone into a
«——> microscope, and mea-
L sure the diameter of the
\ / hair.

Warning: handling a laser is dangerous.
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N256. LCD
Screen
Diffraction

Formula Material
g = g
7\ 1 laser

Truler 1smartphone
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\ From the top of the
building, illuminate the
smartphone screen with
the laser and project the
diffraction pattern on
the ground. Measure the
characteristic distance of
the pattern. Determine
the size of the pixels by
comparing their number
and the size of the
screen. (Some screens
diffract better than
others.)

| = distance between the diffrac-
tion spots, p = size of a pixel,
J = wavelenght of the laser

Warning: handling a laser is dangerous.



This project was imagined by Frédéric
Bouqguet (Paris-Saclay University) and
Giovanni Organtini (Sapienza
Universita di Roma, Italy).

Physics: Frédéric Bouquet, Giovanni
Organtini, Julien Bobroff

Videos, photos, gifs: Amel Kolli

Graphic design and illustrations:
Anna Khazina

This project is a production of «Physics
Reimagined» from Paris-Saclay University
and CNRS. It benefited from the support
of the IDEX Paris-Saclay and of the
«Physique Autrement» Chair, held by the
Paris-Sud Foundation and supported by
the Air Liquide Group.



	couv selection en ondes.pdf
	Pages de SPC en toutes les fiches 24.09-4.pdf
	credits_format_fiche.pdf

